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A framework layer sends first touch point data to an application layer; and
after determining, according to the first touch point data, that a terminal
device enters a sliding state, the application layer sends instruction

information to the framework layer and sends a generated display list to the 101
framework layer, where the instruction information includes information
instructing to transfer slide drawing control rights to the framework layer

The framework layer acquires second touch point data from a shared memory 1072
according to the instruction intormation, and draws an image according to the
second touch point data and the display list

F1G |
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DISPLAY METHOD OF TERMINAL DEVICE
AND TERMINAL DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a national stage of International Appli-
cation No. PCT/CN2014/078904, filed on May 30, 2014,
which 1s hereby incorporated by reference in 1ts entirety.

TECHNICAL FIELD

Embodiments of the present disclosure relate to the field
of electronic technologies, and in particular, to a display
method of a terminal device and a terminal device.

BACKGROUND

A native Android (Android) system includes a plat-
formized hierarchical structure, and such a structure
includes a hardware driver (kernel) layer, a framework
(application framework) layer, an application (applications)
layer, and the like. It may be understood that an advantage
ol hierarchy 1s that content provided by a lower layer 1s used
to provide a umfied service for an upper layer, a difference
between a current layer and the lower layer 1s shielded, and
the upper layer 1s not aftected when the current layer and the
lower layer change. That 1s, each layer performs their own
functions, and each layer provides a fixed service access
point (SAP). The hardware driver layer mainly connects to
bottom-layer hardware and 1s used to report hardware feed-
back information to the framework layer, where the feed-
back information includes a touch position, a size of a touch
area, and the like; the framework layer 1s used to receive the
hardware feedback information reported by the hardware
driver layer and process and encapsulate the hardware
teedback information for invoking by the application layer.
For example, the framework layer may determine, according
to the received hardware feedback information, whether a
user presses a home button, and reports the information to
the application layer; the application layer performs corre-
sponding processing according to the mformation reported
by the framework layer, for example, performs an operation
of opening a home page according to home button pressing
information reported by the framework layer.

In the prior art, a touch-display event includes the fol-
lowing process: First, a touchscreen driver at the hardware
driver layer 1s run to acquire a touch event, where the touch
event includes a touch position, a touch time, and the like;
then the hardware driver layer reports touch event informa-
tion to the framework layer, and the framework layer pro-
cesses and encapsulates the touch event information, includ-
ing a location and a time of the touch event, a type (including
a finger down point, a finger move point, and a finger up
point) of the touch event, a sliding speed, an acceleration,
and the like; afterward, the framework layer reports the
processed information to the application layer, and then, the
application layer performs 1image data processing according
to the information, for example, performs an operation of
displaying a new 1image. Specifically, image processing at
the application layer includes image composition, image
drawing, 1image layer composition, and the like. Finally, the
application layer sends composed 1mage data to a display
driver at the hardware driver layer through the framework
layer, and 1image displaying 1s completed on a display (for
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example, a liquid crystal display). This touch-display pro-
cess involves layers of processing and 1s an extremely fixed
mannet.

However, according to an existing display process, when
an operation of repetitive image composition 1s being pro-
cessed, each touch action needs to be reported from the
driver layer to the application layer in a layer-by-layer
manner and sent back to the driver layer 1n the layer-by-layer
manner after being processed at the application layer, to
finally complete displaying. This process may result 1 a
large quantity of redundant processing operations and con-
sume a large quantity of system resources. The repetitive
image composition mentioned herein refers to 1image com-
position in which most of multiple consecutive frames are
repeatedly composed and only a small quantity of elements
change.

SUMMARY

Embodiments of the present disclosure provide a display
method of a terminal device and a terminal device to resolve
a problem of excessive redundant operations resulting 1n a
long system response time, low display efliciency, and large
power consumption when an existing terminal device 1s used
to process an operation with repetitive image composition in
a touch-display procedure.

According to a first aspect, an embodiment of the present
disclosure provides a display method of a terminal device,
including;

sending, by a framework layer, first touch point data to an

application layer; and after the application layer deter-
mines, according to the first touch point data, that the
terminal device enters a sliding state, sending nstruc-
tion information to the framework layer and sending a
generated display list to the framework layer, where the
instruction mformation includes information instruct-
ing to transfer slide drawing control rnights to the
framework layer, and the first touch point data includes
second touch point data; and

acquiring, by the framework layer, the second touch point

data from a shared memory according to the instruction
information, and drawing an image according to the
second touch point data and the display list, where the
second touch point data includes position coordinates
and time information that are of a touch point.

With reference to the first aspect, in a {first possible
implementation manner of the first aspect, the method
further includes:

predicting, by the framework layer, a next position of a

user operation according to the second touch point data
acquired from the shared memory, and drawing a
predicted 1mage according to data of the predicted
position and the display list.

With reference to the first possible implementation man-
ner of the first aspect, 1n a second possible implementation
manner of the first aspect, the method further includes:

stopping displaying the predicted image 11 the framework

layer learns, according to the second touch point data
acquired from the shared memory, that the user opera-
tion 1s an emergency stop operation.

With reference to the first aspect, the first possible imple-
mentation manner of the first aspect, or the second possible
implementation manner of the first aspect, 1n a third possible
implementation manner of the first aspect, the method
further includes:
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sending, by a hardware driver layer, the second touch
pomnt data to the shared memory after acquiring the
second touch point data.

With reference to the first aspect, the first possible imple-
mentation manner of the first aspect, or the second possible
implementation manner ol the first aspect, in a fourth
possible 1mplementation manner of the first aspect, the
method further includes:

if a finger up state 1n the user operation 1s detected,
sending, to the application layer by the framework

layer, mstruction information used to mstruct to trans-
fer the slide drawing control rights to the application
layer.

According to a second aspect, an embodiment of the
present disclosure provides a terminal device, including:

a sending module, configured to: send, by a framework
layer, first touch point data to an application layer, and
alter the application layer determines, according to the
first touch point data, that the terminal device enters a
sliding state, send 1nstruction information to the frame-
work layer and send a generated display list to the
framework layer, where the struction information
includes information mstructing to transfer slide draw-
ing control rights to the framework layer, and the first
touch point data includes second touch point data; and

a processing module, configured to: acquire, by the frame-
work layer, the second touch point data from a shared
memory according to the instruction information, and
draw an 1mage according to the second touch point data
and the display list, where the second touch point data
includes position coordinates and time information that
are ol a touch point.

With reference to the second aspect, 1n a first possible
implementation manner of the second aspect, the processing
module further includes a predicting unit, configured to:
predict, by the framework layer, a next position of a user
operation according to the touch point data acquired from
the shared memory, and draw a predicted image according,
to data of the predicted position and the display list.

With reference to the first possible implementation man-
ner of the second aspect, in a second possible implementa-
tion manner of the second aspect, the processing module
turther includes an emergency stop unit, configured to stop
displaying the predicted image 11 the framework layer learns,
according to the second touch point data acquired from the
shared memory, that the user operation 1s an emergency stop
operation.

With reference to the second aspect, the first possible
implementation manner of the second aspect, or the second
possible implementation manner of the second aspect, 1n a
third possible implementation manner of the second aspect,
the terminal device further includes an acquiring module,
configured to send the second touch point data acquired by
a hardware driver layer to the shared memory.

With reference to the second aspect, the first possible
implementation manner of the second aspect, or the second
possible implementation manner of the second aspect, in a
tourth possible implementation manner of the second aspect,
the processing module 1s further configured to:

if a finger up state 1n the user operation 1s detected, send,
to the application layer by the framework layer, instruc-
tion information used to instruct to transfer the slide
drawing control rights to the application layer.

According to the display method of a terminal device and
the terminal device provided in the embodiments of the
present disclosure, a framework layer sends touch point
data; after determining, according to acquired first touch
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point data, that the terminal device enters a sliding state, the
application layer sends, to the framework layer, istruction
information used to instruct to transfer slide drawing control
rights to the framework layer and sends a generated display
list to the framework layer; the framework layer acquires
second touch point data from a shared memory according to
the 1nstruction mnformation, and draws an 1mage according
to the second touch point data and the display list. In this
way, 1n an operation with repetitive image composition, the
slide drawing control rights are transferred from the appli-
cation layer to the framework layer, and the framework layer
that 1s closer to bottom-layer hardware than the application
layer draws the image (that 1s, drawing an 1mage near a
screen), thereby optimizing a display path of the terminal
device, improving a response speed of a system of the
terminal device, and reducing power consumption of the
terminal device.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions 1n the embodiments of
the present disclosure or in the prior art more clearly, the
following brefly introduces the accompanying drawings
required for describing the embodiments or the prior art.
Apparently, the accompanying drawings in the following
description show some embodiments of the present disclo-
sure, and persons of ordinary skill 1n the art may still dernive
other drawings from these accompanying drawings without
creative eflorts.

FIG. 1 1s a flowchart of Embodiment 1 of a display
method of a terminal device according to the present dis-
closure;

FIG. 2 1s a flowchart of Embodiment 2 of a display
method of a terminal device according to the present dis-
closure;

FIG. 3 1s a flowchart of Embodiment 3 of a display
method of a terminal device according to the present dis-
closure;

FIG. 4 1s a schematic structural diagram of Embodiment
1 of a terminal device according to the present disclosure;

FIG. 5 1s a schematic structural diagram of Embodiment
2 of a terminal device according to the present disclosure;

FIG. 6 1s a schematic structural diagram of Embodiment
3 of a terminal device according to the present disclosure;
and

FIG. 7 1s a schematic structural diagram of Embodiment
4 of a terminal device according to the present disclosure.

DESCRIPTION OF EMBODIMENTS

To make the objectives, technical solutions, and advan-
tages of the embodiments of the present disclosure clearer,
the following clearly and completely describes the technical
solutions 1n the embodiments of the present disclosure with
reference to the accompanying drawings in the embodiments
of the present disclosure. Apparently, the described embodi-
ments are some but not all of the embodiments of the present
disclosure. All other embodiments obtained by persons of
ordinary skill in the art based on the embodiments of the
present disclosure without creative eflorts shall fall within
the protection scope of the present disclosure.

A terminal device described in the embodiments of the
present disclosure includes a terminal, a mobile phone, a
tablet personal computer, a laptop computer, and the like.

FIG. 1 1s a flowchart of Embodiment 1 of a display
method of a terminal device according to the present dis-
closure. As shown 1n FIG. 1, the method 1n this embodiment
may include:
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Step 101: A framework layer sends {first touch point data
to an application layer; and aiter determining, according to
the first touch point data, that the terminal device enters a
sliding state, the application layer sends instruction infor-
mation to the framework layer and sends a generated display
list to the framework layer, where the istruction informa-
tion 1ncludes information nstructing to transier slide draw-
ing control rights to the framework layer.

Touch point data sent by a hardware drniver layer and
received by the framework layer includes position coordi-
nates, time information, and the like of a touch point, where
the position coordinates may be a horizontal coordinate and
a vertical coordinate of a position 1n which the touch point
1s located. After the framework layer receives the touch
point data, a corresponding algorithm may be set at the
framework layer of the terminal device for acquiring,
according to the position coordinates and the time 1forma-
tion that are of the touch point, a horizontal coordinate speed
and a vertical coordinate speed of the touch point, an
acceleration 1n a corresponding direction, whether the touch
point 1s a finger down point (down), a finger move point
(move), or a finger up point (up), or other information. The
first touch point data 1s obtained after the foregoing pro-
cessing, where the first touch point data includes the position
coordinates and the time information that are of the touch
point and further includes the horizontal and vertical coor-
dinate speed of the touch point, the acceleration in the
corresponding direction, touch point state information (the
finger down point, the finger move point, or the finger up
point), and other information that are acquired according to
the corresponding algorithm that 1s set at the framework
layer. The first touch point data 1s sent to the application
layer, that 1s, touch point data sent by the framework layer
to the application layer 1s the first touch point data obtained
alter the corresponding processing. Second touch point data
1s touch point data stored in a shared memory, and the
second touch point data includes the position coordinates
and the time mformation that are of the touch point. There-
tore, the first touch point data includes the second touch
point data, that 1s, the second touch point data 1s a subset of
the first touch point data.

Determining, by the application layer according to the
first touch point data sent by the framework layer, whether
the terminal device enters the sliding state includes: learn-
ing, according to a preset rule model of touch point data and
according to a regularity characteristic of touch point data
and a corresponding mode of operating the terminal device
by a user that are stored in the rule model, whether the
terminal device enters the sliding state. Optionally, within a
preset time (for example, 0.1 second or 0.05 second), if
coordinates of multiple touch points shiit within a preset
range (for example, coordinates of a touch point shift from
the bottom of a screen to the middle of the screen, or
coordinates of a touch point shift from the lett of the screen
to the right of the screen), it 1s determined that the terminal
device enters the sliding state. It may be understood that the
terminal device enters the sliding state by means of a shiding
gesture of pinch and stretch, horizontal, vertical, and oblique
sliding gestures, and the like that are of the user. It may be
understood that when obtaining data of a single touch point,
the application layer may not consider that the terminal
device enters the sliding state.

In the prior art, an application layer always draws an
image according to touch point data and a display list, and
sends the drawn 1mage to a framework layer for display.
Display processing 1s still performed according to the fore-
going method even in repetitive 1image composition. Espe-
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cially when a user operation 1s 1n a sliding state, a case of
repetitive 1mage composition 1s particularly common. For
example, 1 left and rnight sliding operations on a desktop,
content on left and right screens does not change 1n terms of
image composition. In this embodiment, however, 1f the
terminal device enters the shiding state, the instruction
information and the generated display list are sent to the
framework layer, where the instruction information 1s used
to instruct to transier the slide drawing control rights from
the application layer to the framework layer, that 1s, the
framework layer completes, according to the instruction
information, image drawing after the terminal device enters
the sliding state, and the display list includes content infor-
mation of each component forming an 1image that 1s finally
displayed on the terminal device. For example, left and right
sliding 1s performed on a home screen of the terminal
device, and the home screen includes multiple application
icons and a home screen background image. Correspond-
ingly, when acquiring touch point data corresponding to the
left and right sliding, the application layer determines,
according to the touch point data, that the terminal device 1s
in the sliding state, and the application layer generates a
display list and sends the display list to the framework layer,
where the display list 1n this case includes the application
icons and the home screen background.

Step 102: The framework layer acquires second touch
point data from a shared memory according to the instruc-
tion information, and draws an i1mage according to the
second touch point data and the display list.

A hardware driver layer of an android system includes a
shared memory driver, and the framework layer may obtain
data in the shared memory by running the shared memory
driver.

The framework layer acquires the second touch point data
from the shared memory according to the instruction infor-
mation, thereby implementing active acquiring of the touch
point data for image drawing, to improve sensitivity of the
terminal device. The shared memory stores data of multiple
touch point corresponding to a user operation, for direct
acquiring by the framework layer.

Optionally, the framework layer predicts a next position
of the user operation according to the second touch point
data acquired from the shared memory, and draws a pre-
dicted image according to data of the predicted position and
the display list to improve a response speed of the terminal
device. Predicting the next position of the user operation
according to the acquired second touch point data may be
specifically: first acquiring time of a former vertical syn-
chronization signal (v-sync) on the terminal device, then
calculating, according to current time, time when a next
vertical synchronization signal arrives, and predicting the
next position of the user operation according to the position
information, the time information, and the like in the second
touch point data.

Optionally, when the framework layer draws the predicted
image according to the data of the predicted position and the
display list, the framework layer determines, according to
the second touch point data acquired from the shared
memory, whether the user operation 1s an emergency stop
operation, where the emergency stop operation means that
the user stops a sliding operation on the terminal device but
a finger does not leave a touchscreen of the terminal device,
that 1s, the terminal device can still detect touch point data
in this case. A corresponding algorithm may be set on the
terminal device to determine, according to the touch point
data, whether the user operation 1s the emergency stop
operation. If the framework layer learns, according to the
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second touch point data acquired from the shared memory,
that the user operation 1s the emergency stop operation,
display of the predicted image 1s stopped to prevent the
predicted image from going beyond an actual user operation.

In the foregoing steps, the application layer may acquire
the first touch point data corresponding to the user operation
and perform sliding state determining according to the
acquired first touch point data, and the framework layer
draws the 1mage according to the information instructing to
transier the slide drawing control rights and according to the
display list and the second touch point data acquired from
the shared memory. Specific implementation processes of
acquiring, by the application layer, the first touch point data
and acquiring, by the framework layer, the second touch
point data are as follows: After acquiring touch point data
corresponding to the user operation, the hardware driver
layer of the terminal device sends the touch point data to the
application layer through the framework layer, and further
stores the touch point data in the shared memory so that the
framework layer directly acquires the touch point data, that
1s, the first touch point data 1s touch point data obtained after
the framework layer processes the touch point data acquired
from the hardware driver layer, and the second touch point
data includes the touch point data acquired by the hardware
driver layer and touch point data that i1s obtained by directly
storing the touch point data acquired by the hardware driver
layer to the shared memory.

Further, when the user stops the sliding operation and the
terminal device does not display repetitive 1mage composi-
tion, that 1s, when the terminal device needs a new display
list, the framework layer acquires the second touch point
data from the shared memory, and detects a state of the user
operation according to the second touch point data. If a
finger up state 1n the user operation 1s detected, the frame-
work layer sends, to the application layer, instruction infor-
mation used to istruct to transier the slide drawing control
rights to the application layer, thereby restoring a display
procedure 1n the prior art. Optionally, a corresponding
algorithm 1s set according to information that an area of the
touch point decreases, a position of the touch point approxi-
mates to an edge, and the like, for determining whether the
user operation 1s 1n the finger up state.

In this embodiment, after determining, according to
acquired first touch point data, that a terminal device enters
a sliding state, an application layer sends, to a framework
layer, instruction information used to instruct to transfer
slide drawing control rights to the framework layer, and
sends a generated display list to the framework layer. The
framework layer acquires second touch point data from a
shared memory according to the instruction information, and
draws an 1mage according to the second touch point data and
the display list. In this way, 1n an operation with repetitive
image composition, the slide drawing control rights are
transferred from the application layer to the framework
layer, and the framework layer that 1s closer to bottom-layer
hardware than the application layer draws the image (that 1s,
drawing an i1mage near a screen), thereby optimizing a
display path of the terminal device, improving a response
speed of a system of the terminal device, and reducing
power consumption of the terminal device.

The following describes, 1n detail by using two specific
embodiments, the technical solution 1n the method embodi-
ment shown 1 FIG. 1.

FIG. 2 1s a flowchart of Embodiment 2 of a display
method of a terminal device according to the present dis-
closure. As shown 1n FIG. 2, the method 1n this embodiment
may include:
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S201. Acquire touch point data corresponding to a touch
event.

An 1put apparatus, such as a touchscreen, of a terminal

device detects the touch event of a user, a hardware driver
layer runs a touchscreen driver to transform the touch event
into machine-readable touch point data and sends the touch
point data to an application layer through a framework layer
and to a shared memory. The shared memory saves the touch
point data.
S202. An application layer determines whether the touch
event 1s 1n a shiding state; and if the touch event is in the
sliding state, perform S203, or 1f the touch event 1s not 1n the
sliding state, perform S206.

Specifically, the application layer determines, according
to acquired touch point data corresponding to a user opera-
tion, whether the terminal device enters the sliding state.
S203. The application layer sends, to a framework layer,
instruction information used to instruct to transier slide
drawing control rights to the framework layer, and sends a
generated display list to the framework layer.

Optionally, step S204 1s further included, where 1n step
52014, the framework layer determines whether the shide
drawing control rights are transferred; and 1f the sliding
drawing control rights are transferred, perform S203, or if
the sliding drawing control rights are not transferred, per-
form S206.

Specifically, the framework layer recerves the instruction
information used to instruct to transier the slide drawing
control rights to the framework layer and sent by the
application layer, and the display list generated by the
application layer. The framework layer performs scenario
identification according to the foregoing information to
identily whether the slide drawing control rights are trans-
terred, that 1s, determine whether the application layer
learns, by means of determining and according to the
acquired touch point data corresponding to the user opera-
tion, that the terminal device enters the sliding state; 1f the
application layer learns that the terminal device enters the
sliding state, the application layer 1s used to draw an 1mage,
or if the application layer learns that the terminal device does
not enter the sliding state, processing 1s performed according
to a normal 1mage drawing procedure in the prior art.

S20S5: The framework layer acquires touch point data
from a shared memory according to the instruction infor-
mation, and draws an 1mage according to the touch point
data and the display list.

Specifically, when the terminal device enters the sliding
state and the application layer transfers the slide drawing
control rights to the framework layer, the drawn 1image does
not need to be displayed after the hardware driver layer
sends the touch point data to the application layer through
the framework layer and then the application layer draws the
image and sends the image to the framework layer; instead,
the framework layer directly acquires the touch point data
from the shared memory, and the framework layer draws the
image according to the touch point data and the display list.

S206. The application layer draws an 1mage according to
a display list and touch point data acquired from a frame-
work layer.

S207. Display the drawn 1mage.

A display driver 1s run to transiform a drawn predicted
image 1nto the drawn image and display the drawn 1image on
a display.

In this embodiment, a hardware driver layer of a terminal
device acquires touch point data corresponding to a user
operation. An application layer determines, according to the
touch point data, whether the terminal device enters a sliding,
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state, and 1f the terminal device enters the sliding state,
sends, to a framework layer, instruction information used to
instruct to transier slide drawing control rights to the frame-
work layer and a display list generated by the application
layer. After receiving the foregoing information, the frame-
work layer further determines whether the slide drawing
control rights are transferred; 11 the sliding drawing control
rights are transierred, the framework layer directly acquires
touch poimnt data from a shared memory, draws an 1mage
according to the touch point data and the display list, and the
image 1s displayed. In this way, in an operation with repeti-
tive image composition, the slide drawing control rights are
transferred from the application layer to the framework
layer, and the framework layer draws the image, thereby
optimizing a display path of the terminal device, improving
a response speed ol a system of the terminal device, and
reducing power consumption of the terminal device.

FIG. 3 1s a flowchart of Embodiment 3 of a display
method of a terminal device according to the present dis-
closure. As shown 1in FIG. 3, a difference between this
embodiment and the embodiment shown 1 FIG. 2 lies 1n
that a framework layer draws a predicted image according to
touch point data and a display list. The method 1n this
embodiment may include:

S301. Acquire touch point data corresponding to a touch
event.

S302. An application layer determines whether the touch
event 1s 1n a sliding state; and i1t the touch event 1s 1n the
sliding state, perform S303, or if the touch event 1s not in the
sliding state, perform S310.

S303. The application layer sends, to a framework layer,
instruction information used to instruct to transier slide
drawing control rights to the framework layer, and sends a
generated display list to the framework layer.

Optionally, S304 1s included, where in S304, the frame-
work layer determines whether the slide drawing control
rights are transierred; and if the sliding drawing control
rights are transferred, perform S4035, or 1f the sliding draw-
ing control rights are not transierred, perform S310.

S305. The framework layer determines, according to
touch point data acquired from a shared memory, whether a
user operation 1s an emergency stop operation; and 1if the
user operation 1s not the emergency stop operation, perform
5306, or if the user operation 1s the emergency stop opera-
tion, perform S308.

Whether the user operation 1s the emergency stop opera-
tion 1s learned by means of determining according to the
touch point data and a preset rule model of touch point data.
The rule model of touch point data stores a characteristic of
the touch point data and a user operation corresponding to
the touch point data.

S306. The framework layer predicts a next position of the
user operation according to the touch point data acquired
from the shared memory, and draws a predicted 1mage
according to data of the predicted position and the display
l1st.

The next position of the user operation 1s predicted by
using the acquired touch point data and according to a
predictive algorithm, and the predicted image 1s drawn,
thereby 1mproving a response speed and sensitivity of the
terminal device.

S307. Display the drawn 1mage.

A display driver 1s run to transform the drawn predicted
image 1nto the drawn image and display the drawn 1image on
a display.

S308. Immediately stop displaying a drawn predicted
image.
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When it 1s determined that the user operation 1s the
emergency stop operation, the predicted 1mage to be dis-
played on the terminal device 1s stopped immediately to
prevent the predicted image from going beyond an actual
user operation.

S309. IT the framework layer detects a finger up state of
the user operation, the framework layer sends, to the appli-
cation layer, instruction nformation used to instruct to
transier the slide drawing control rights to the application
layer.

That 1s, when the framework layer identifies the finger up
state of the user operation, the application layer controls an
inertial movement process after touching up and draws an
image by using a normal procedure.

S310. The application layer draws an 1mage according to
a display list and touch point data acquired from a frame-
work layer.

A specific implementation process of S301 to S304 1s the
same as S201 to S204 in Embodiment 2, and details are not
described herein again.

In this embodiment, based on Embodiment 2, when a
framework layer learns, by means of determining, that slide
drawing control rights are transferred downwards, the
framework layer predicts a next position of a user operation
according to touch point data acquired from a shared
memory, and draws a predicted image according to data of
the predicated position and a display list. A display layer of
a terminal device displays the drawn predicted image. In this
way, when the user operation arrives at the next position, an
image corresponding to the user operation can be displayed
directly, thereby improving a response speed and sensitivity
of the terminal device. When the framework layer deter-
mines, according to the touch point data acquired from the
shared memory, that the user operation 1s an emergency stop
operation, display of the predicted 1mage 1s immediately
stopped to prevent the predicted 1image from going beyond
an actual user operation and resolve a sensitivity problem of
a sliding eflect in an operating system of the terminal device.

FIG. 4 1s a schematic structural diagram of Embodiment
1 of a terminal device according to the present disclosure. As
shown 1n FIG. 4, the apparatus in this embodiment may
include: a sending module 11 and a processing module 12,
where the sending module 11 1s configured to: send first
touch point data from a framework layer to an application
layer; and after the application layer determines, according
to the first touch point data, that the terminal device enters
a sliding state, send instruction information to the frame-
work layer and send a generated display list to the frame-
work layer, where the 1mnstruction information imncludes infor-
mation mstructing to transier slide drawing control rights to
the framework layer, and the first touch point data includes
second touch point data; the processing module 12 1s con-
figured to: acquire, by the framework layer, the second touch
point data from a shared memory according to the instruc-
tion information, and draw an 1mage according to the second
touch point data and the display list, where the first touch
point data includes position coordinates and time informa-
tion that are of a touch point.

The apparatus 1n this embodiment may be used to perform
the technical solution in the method embodiment shown in
FIG. 1, and implementation principles and technical effects
of the apparatus are similar to those of the method and are
not described herein again.

FIG. 5 1s a schematic structural diagram of Embodiment
2 of a terminal device according to the present disclosure. As
shown 1n FIG. 5, the apparatus 1n this embodiment 1s based
on a structure of the apparatus shown in FIG. 4. Further, the
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processing module 12 may include a predicting unit 121,
configured to predict, by the framework layer, a next posi-
tion of a user operation according to the touch point data
acquired from the shared memory, and draw a predicted
image according to data of the predicted position and the
display list.

The apparatus 1n this embodiment may be used to perform
the technical solution in the method embodiment shown in
FIG. 1, and implementation principles and technical effects
of the apparatus are similar to those of the method and are
not described herein again.

FIG. 6 1s a schematic structural diagram of Embodiment
3 of a terminal device according to the present disclosure. As
shown 1n FIG. 6, the apparatus 1n this embodiment 1s based
on a structure of the apparatus shown 1n FIG. 5. Further, the
processing module 12 may include an emergency stop unit
122, configured to stop displaying the predicted image 11 the
framework layer learns, according to the second touch point
data acquired from the shared memory, that the user opera-
tion 1s an emergency stop operation.

The apparatus 1n this embodiment may be used to perform
the technical solution 1n the method embodiment shown in
FIG. 1, and implementation principles and technical effects
of the apparatus are similar to those of the method and are
not described herein again.

FIG. 7 1s a schematic structural diagram of Embodiment
4 of a terminal device according to the present disclosure. As
shown 1n FIG. 7, the apparatus 1n this embodiment 1s based
on structures of the apparatuses shown 1n FIG. 4, FIG. §, and
FIG. 6. The foregoing terminal device may further include
an acquiring module 13 shown 1 FIG. 7, configured to send
the second touch point data acquired by a hardware driver
layer to the shared memory.

The apparatus 1n this embodiment may be used to perform
the technical solution 1n the method embodiment shown in
FIG. 1, and implementation principles and technical effects
of the apparatus are similar to those of the method and are
not described herein again.

Based on the embodiments shown 1n FIG. 4 to FIG. 7, the
processing module 12 1s further configured to: if a finger up
state 1n the user operation 1s detected, send, to the applica-
tion layer by the framework layer, mstruction information
used to mstruct to transter the slide drawing control rights to
the application layer.

The apparatus 1n this embodiment may be used to perform
the technical solution in the method embodiment shown in
FIG. 1, and implementation principles and technical effects
of the apparatus are similar to those of the method and are
not described herein again.

In the several embodiments provided in the present dis-
closure, 1t should be understood that the disclosed apparatus
and method may be implemented 1n other manners. For
example, the described apparatus embodiment 1s merely
exemplary. For example, the unit division 1s merely logical
function division and may be other division 1n actual imple-
mentation. For example, a plurality of units or components
may be combined or integrated into another system, or some
features may be 1gnored or not performed. In addition, the
displayed or discussed mutual couplings or direct couplings
or communication connections may be implemented by
using some interfaces. The indirect couplings or communi-
cation connections between the apparatuses or units may be
implemented 1n electronic, mechanical, or other forms.

The units described as separate parts may or may not be
physically separate, and parts displayed as units may or may
not be physical units, may be located 1n one position, or may
be distributed on a plurality of network units. Some or all of
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the units may be selected according to actual needs to
achieve the objectives of the solutions of the embodiments.

In addition, functional units 1n the embodiments of the
present disclosure may be integrated into one processing
unit, or each of the units may exist alone physically, or two
or more units are mtegrated into one unit. The integrated unit
may be implemented in a form of hardware, or may be
implemented in a form of hardware 1n addition to a software
functional unat.

When the foregoing integrated unit 1s implemented 1n a
form of a software functional umit, the integrated unit may
be stored 1n a computer-readable storage medium. The
soltware functional unit 1s stored in a storage medium and
includes several instructions for instructing a computer
device (which may be a personal computer, a server, or a
network device) or a processor to perform some of the steps
of the methods described in the embodiments of the present
disclosure. The foregoing storage medium includes: any
medium that can store program code, such as a USB flash
drive, a removable hard disk, a read-only memory (ROM),
a random access memory (RAM), a magnetic disk, or an
optical disc.

It may be clearly understood by persons skilled in the art
that, for the purpose of convement and brief description,
division of the foregoing functional modules 1s taken as an
example for i1llustration. In actual application, the foregoing
functions can be allocated to diflerent functional modules
and 1mplemented according to a requirement, that 1s, an
inner structure of an apparatus 1s divided into different
functional modules to implement all or some of the func-
tions described above. For a detailed working process of the
foregoing apparatus, reference may be made to a corre-
sponding process in the foregoing method embodiments,
and details are not described herein again.

Finally, 1t should be noted that the foregoing embodiments
are merely mtended for describing the technical solutions of
the present disclosure, but not for limiting the present
disclosure. Although the present disclosure 1s described 1n
detail with reference to the foregoing embodiments, persons
of ordinary skill in the art should understand that they may
still make modifications to the technical solutions described
in the foregoing embodiments or make equivalent replace-
ments to some or all technical features thereof, without
departing from the scope of the technical solutions of the
embodiments of the present disclosure.

What 1s claimed 1s:

1. A method used 1n a terminal device for image display,
comprising;

sending, by a framework layer 1n an operating system that

1s executed by a processor of the terminal device, touch
point information corresponding to a user operation to
an application layer in the operating system that is
executed by the processor of the terminal device, the
touch point information including coordinates of a
touch point and time information of the touch point;
and

alfter determining, by the application layer according to

the touch point information, that the terminal device
enters a sliding state,
sending, by the application layer, instruction informa-
tion and a generated display list to the framework
layer, wherein the instruction information instructs
to transier slide drawing control rights to the frame-
work layer,
acquiring, by the framework layer, the coordinates of
the touch point from a shared memory according to
the instruction information,
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generating, by the framework layer, an 1image accord-
ing to the coordinates of the touch point and the
display list, and

alter detecting a finger up state in the user operation,
sending, to the application layer by the framework
layer, another nstruction information to transter the
slide drawing control rights to the application layer.

2. The method according to claim 1, wherein the method
turther comprises:

predicting, by the framework layer, a next position of the
user operation according to the coordinates of the touch
point acquired from the shared memory; and

generating a predicted image according to the predicted
next position and the display list.

3. The method according to claim 2, wherein the method

turther comprises:

stopping to display the predicted image when the frame-
work layer determines, according to the coordinates of
the touch point acquired from the shared memory, that
the user operation 1s an emergency stop operation.

4. The method according to claim 1, wherein the method

turther comprises:

sending, by a hardware driver layer in the operating
system that 1s executed by the processor of the terminal
device, the coordinates of the touch point to the shared
memory after acquiring the coordinates of the touch
point from a touchscreen of the terminal device.

5. A terminal device, comprising:

a machine-readable storage medium storing software
istructions of an operating system having a layer
hierarchy; and

a processor configured to execute the software instruc-
tions to:
send, by a framework layer 1n the layer hierarchy, touch

point information corresponding to a user operation

to an application layer in the layer hierarchy, the

touch point information including coordinates of a

touch point and time mnformation of the touch point;

alter determining, by the application layer according to

the touch point information, that the terminal device

enters a sliding state,

send 1nstruction mformation and a generated display
list to the framework layer, wherein the instruction
information comprises information to instruct
transferring slide drawing control rights to the
framework layer,

acquire, by the framework layer, the coordinates of
the touch point from a shared memory according
to the 1nstruction information,

generate, by the framework layer, an 1image accord-
ing to the coordinates of the touch point and the
display list, and

alter detecting a finger up state in the user operation,
send, to the application layer by the framework
layer, another instruction information to transier
the slide drawing control rights to the application
layer.

6. The terminal device according to claim 3, wherein the
processor 1s configured to execute the software instructions
to:

predict, by the framework layer, a next position of the user
operation according to the coordinates of the touch
point acquired from the shared memory; and

generate a predicted image according to the predicted next
position and the display list.
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7. The terminal device according to claim 6, wherein the
processor 1s configured to execute the software nstructions
to:

stop to display the predicted image when the framework

layer determines, according to the coordinates of the
touch point acquired from the shared memory, that the
user operation 1S an emergency stop operation.

8. The terminal device according to claim 5, wherein the
processor 1s configured to execute the software instructions
to:

send, by a hardware driver layer 1n the layer hierarchy, the

coordinates of the touch point to the shared memory
after acquiring the coordinates of the touch point from
a touchscreen of the terminal device.

9. A non-transitory computer readable medium storing
program 1nstructions of an operating system for causing a
processor 1n a terminal device to execute operations for
image display, the operations comprising:

sending, by a framework layer 1n the operating system,

touch point mnformation corresponding to a user opera-
tion to an application layer 1n the operating system, the
touch point information including coordinates of a
touch point and time information of the touch point;
and

alter determining, by the application layer according to

the touch point mmformation, that the terminal device
enters a sliding state,
sending, by the application layer, instruction informa-
tion and a generated display list to the framework
layer, wherein the instruction information instructs
to transier slide drawing control rights to the frame-
work layer,
acquiring, by the framework layer, the coordinates of
the touch point from a shared memory according to
the instruction information,
generating, by the framework layer, an 1mage accord-
ing to the coordinates of the touch point and the
display list, and
after detecting a finger up state in the user operation,
sending, to the application layer by the framework
layer, another mstruction information to transfer the
slide drawing control rights to the application layer.
10. The non-transitory computer readable medium
according to claim 9, wherein the operations further com-
prise:
predicting, by the framework layer, a next position of the
user operation according to the coordinates of the touch
point acquired from the shared memory; and

generating a predicted 1image according to the predicted
next position and the display list.

11. The non-transitory computer readable medium
according to claim 10, wherein the operations further com-
prise:

stopping to display the predicted image when the frame-

work layer determines, according to the coordinates of
the touch point acquired from the shared memory, that
the user operation 1s an emergency stop operation.

12. The non-transitory computer readable medium
according to claim 9, wherein the operations further com-
prise:

sending, by a hardware driver layer in the operating

system, the coordinates of the touch point to the shared
memory after acquiring the coordinates of the touch
point from a touchscreen of the terminal device.
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